6-substituted purines.3)
The starting materials la and 1b were synthesized from 6-chloropurine by a palladiumcatalyzed coupling.1* The addition of hydrogen chloride to la in anhydrous methanol yielded two products: 2a, mp 130~133°C and 2b, mp 181 -183°C in 21% and 7% yields, respectively (Fig. 1) . The compoundsgave the same molecular ion at m/z 236 together with similar fragment ions, suggesting that these were geometrical isomers of the hydrogen chloride adduct. Absorptions at 1650cm"1 (2a) and 1640cm"1 (2b) in the IR spectra (KBr) showed the presence of a carbon-carbon double bond. Olefinic protons of 2a and 2b appeared as singlets at 7.13ppm and 7.39 ppm, respectively, in the lH NMR spectra (CD3OD), indicating that chlorine was attached to the /?-olefinic carbon away from the purine ring. Compound 2b showed a triplet signal due to allylic methylene protons at 3.30 ppm, while 2a showed the same at 2.55 ppm. The large deshielding effect indicated that these protons of 2b approached the N1 atom and probably made a dipoledipole interaction (by CPKmodel). In the circumstances, the olefinic proton of 2b was just beside the purine ring and was anisotropically deshielded.
On the other hand, unfavorable electronic and/or steric repulsion between the /^-chlorine and N1 atom of 2a hindered the 6-substituent from being coplanar with the purine ring and resulted in an up-field shift of the olefinic proton. The lower-field shift of the olefinic proton of 2b by 0.26ppm compared to that of 2a coincided with this. Therefore, the configurations of 2a and 2b were unambiguously determined to be (Z) and (£), respectively.^-Addition of a chloride ion to la can be postulated as follows.
In acidic conditions, the purine ring is protonated and the /^-carbon of the acetylenic bond in the 6-substituent that is conjugated with it is positively charged, so that the carbon is attacked by the chloride ion. A similar addition of hydrogen chloride to 1b afforded a product 2c, mp 232~233°C in a 70% yield. by the UV, IR, MSand *H NMRspectra, it was assumed to be /? based on the mechanism of this addition reaction. Similarly, the addition of water to lb in methanolic 0.1n H2SO4 yielded 6-phenacylpurine (3), mp 256 -2 58°C in a 28%yield. The structure of3 was confirmed by a fragment ion at m/z 105 due to (Ph-C=O)+, as well as a molecular ion at m/z 238 in the MSspectrum. The compound showed keto-enol tautomerism, the enol form 3a being predominant in CD3ODand DMSOd6 solutions due to stabilization by intramolecular hydrogen binding between the enolic OHand N1 atom. The predominance of the enol form was also confirmed by the UV spectrum, in which 3 showed absorption maximumin the nearly visible region (at 385 nm) in a neutral aqueous solution. All of the new 6-vinylpurines gave satisfactory elemental analysis results (within a theoretical value of ± 0.3% for C, H and N).
In an Amaranthus betacyanin test4) (Fig. 2) , compounds 2a, 2c and 3 having the trans arrangement with respect to the substituent R and the purine ring exhibited potent cytokinin activity; 2c was as active as N6-benzyladenine (BA), and 2a and 3 were several times less active than BA. Compared to this, 2b having the cis arrangement showed weak activity comparable to that of lb. However, the activity of 2b was higher than that of the strating material la. These 6-vinylpurines and 6-alkynylpurines showed weak to strong activity dependent on the kinds of multiple bond in the 6-substituent, i.e., a double bond or triple bond and/or configuration.
Since rotation about the double bond or the triple bond is prohibited, conformation of the 6-substituted purines are considerably restricted. Additionally, the /^-chlorines of 2a and 2c restricted their conformation further due to unfavorable electronic and/or steric repulsion. The isobutyl group of2b which is cis to the purine ring also exerted the same effect. Furthermore, the jg-hydroxy group of 3 was effective in restricting the confrmaion through favorable intramolecular hydrogen bonding. Such conformationally restricted compoundsare regarded as conformer models of N6-adenine-type cytokinins which have flexible 6-substituents.
Therefore, 6-vinylpurines and 6-alkynylpurines are important to study conformationactivity relationships of 6-substituted purines, including N6-adenine-type cytokinins. 
